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Abstract of JP9191 1 09 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device having high breakdown 
strength in which voltage drop is reduced 
under on state by forming a second 
conductivity type buried layer having a gap 
serving as a current path and a potential 
different from any electrode of semiconductor 
device when a depletion layer extending from 
the vicinity of a main electrode is reached in a 
first conductivity type semiconductor layer. 
SOLUTION: An n-type base layer 15 and a p- 
type buried layer 16 are formed sequentially 
on a p-type buried layer 14. Each of the p-type 
buried layer 14, 16 is formed to satisfy a 
relationship 5t>W between the thickness (t) 
and the interval W thus widening the current 
path. When the applying voltage reaches 
200V, an n-type base layer 17 is depleted as a 
depletion layer extends to the upper p-type 
buried layer 16 which thereby enters into 
punch through state and the potential is fixed. 
When the applying voltage exceeds 200V, a 
new depletion layer spreads from the p-type 
buried layer 16 toward the drain electrode 12 
side into an intermediate n-type base layer 15 
and a strongest point of field appears on the p- 
type buried layer 16 side. 
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[4f£F§i:£©8&H] 

1513^ l©£«ffiiiB5S3g§2©£«gii:©ll3£:rt-£bT 

tatt p> ntzMi&iTLom i t , 

K14l«a^«iM|(t>K:jnR«c:»A«tifeC2««B 
S &*B £ £ fit * fe Z £ £ 4$ ® £ T S S . 

t5§Bill©i«fiifcB5ia^2©iSfiii:©Ht:^ffibT 

mi- n&*am;©» i «sm*#<*;b t , 

^mffi4>e>ii,i3^2©^«ffi^«Eti,s««E*ffiijffli-rsfc 

&®fflwnm*frir2>mmfflmmm£. 

Bitzmio£nm£mmm2<D£.mM£*i&&j}fa£iz 

1513 I* W >B£:fctt3i5l3 F l"f ttKfcNIB© 

i *sm¥##b £, 
z®m i mmm^mtomomm h u-f u&« 

3©m 2 xjioafflcawwcjBjfcsft&JB 

C©m 1 *«SV-*Jifc«lfflJB 2 iMIM^-XBklc 

h5I3^ i mn*nv-zm£mmn 2 hg5 

SuI3Kl"f >««fc«rffiv— *«ffifc*IS.ft£lRjl:tt« 
T I5I3» 1 «tS*ifti * tcil^ft CflSjjtS ftfcfg 2 

mmmm&frm £*mz.tzz £*&&.£-$- z *m&-m. 

H5l3^-M^i^MiiB5I3^-bm«ii:i±. h5I3^2^S 
S^-*B*Jt*U B5s3fg 1 ««S*«fr*©^*© 

i3«©^ti^gT-&oT, 

B5I3^2#«Maji^Jl(±^ 



83«©^3l#3SBT-fc-3T\ 

b5I3^ 2 smusa^s*** b 7 -r mrz z £ 

b5I3 b* >BI±§S 2 mmMT'&Z Z £*!&m£tZ>* 

im&m9] »#«2fc!3«©4^#ggT-ifc^-T\ 
ii5f3if§2 2»«l!ii&^Bii', B5l3©Jtai®fiifctt^*SS 
ffiT? fc S d fc 4 ^Sfc £ T Z> * ^ttSSB . 

[M^ 1 0 3 ft &g 1 XfiSi^JB 2 Cb3®©^»# 

b5§3!B 1. ©£»H i: i5I3S§ 2 © £«flE k © P*! © if£E B V 
£s 

iJt3& 1 ©^Sffii: 1313^2 ©iS8ii:©HtiJ»tasS 
ffift 2 #BlMI&*Jf©BlfcM k, 

ctv5>^2^ESM«3i^at e k (M+i) b£#sj£ 
ti&um i #«s*#tt;ji©^-fi-rsaEVih^ 
%ssni k, 

h5§3^ i (D^mmizmt^m 1 *«M^Sfr«©p^ 

Wi £, 

ffiMZ&m2mnmtM&frmiz*.i) m+ n .Means 
* jfiv^jg i #mii¥?»{**©#fi-r5«E v 2 k, 

^SSN 2 k, 

H5l3#^21tSMa3i^Jit<t t) (M+l) JltdSPJ* 
ixfe^ 1 **S^^B©d b5I3^ 1 (Z)±tiW 

B5i3m2©3Esei*?.8infe (M-i) momimnm 
tuia (m-i) b©^ i #«s^«^j|cD7tt»aKN 

St, 

h5S3 (M-l) B©^l»«M^*frB©iP$Wsi:*s 

Vs= (BV-Vi - V 2 ) / (M-l) [V] 

Vi ^Vs 

V 2 ^Vs 

Ni<l. 8 9 7 x 1 0»>x Vi -1-35 [cm-3] 
N 2 < 1. 8 9 7 x 1 Oi«x V 2 -i-35 [cm-3] 
Ns<l. 8 9 7 x 1 0i8 X V s-i-35 [cm-3] 
Wi<l. 1 2 4 7 x 1 OioxNi -0-85 [ C m] 
Ws<l. 1 2 4 7 x 1 OlOxN s-o.85 [ C m] 

im&m 1 1 ] mmm 3 izmm<D^m^mmr-&-o 

H5i3V-xmSi:B5l3KL-r >Sfiih©H©ISEB V 
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k> 

buIBV— ^«akSu83FU-f >««k© HI £33 1**8518 
c *i €>* 2 J; 5 (M+ 1 ) »£#§ij;* 

■c»T*»i»«B*»iMK>^-r*«EEVi k. 

^**«§KNi k, 
JPS-Wi k, 

M8B#£ 2 w*aaft»ji £ £ d (M+i)»fc^a* 
sfg i*«ffl*#*ji©*ai-a«£EV2 k. 

JSN 2 k> 

fu3B#$ 2 D (M + 1 ) JB'fc^tJ* 

B&WiijfE K >*CD^^£Sb^v^ (M-l) jSco 

n i mmm*mfam(DfriBirz>mm v s k. 

tuiB (M-l) A®^l«*S^^J|(Z>7ttttiaiCN 
s k, 

1512 (M-l) g©Sg l»«S¥3«*;JB<z>*<*Ws k# 
TIBSC©H«t*Sdk*«f«k-rs***«B. 
Vs = (BV-Vi -V 2 ) / (M- 1) [V] 
Vi^Vs 
V 2 ^ V s 

Ni<l. 8 9 7 x 1 0«x Vi -i-35 [cm-3] 
8 9 7 x 1 Oisx V 2 - 1 - 35 [cm-3] 
8 9 7 x 1 Oisx Vs-i-35 [cm-3] 
1 2 4 7 x 1 OioxNi -o-85 [cm] 
1 2 4 7 x 1 OiOxNs-o.85 [ cm ] 

im&m 1 2 ] m&m 1 jsmm&m 3 ©i^-m* 1 11 

151381 2 «mMSii^Ji£K D Btr £ 3 fc**«ttC» 
«*tlfc» 2 U >^a«*(lt*&ik*«f 

«kiT3*##;$?Bo 

[n*a 1 3 ] 1 75Mis^3s 3 ©^r*i* 1 m 

buIH^ 2 »S^Ji&^jl£^ D Btr i o C«*«ttt« 

«**u tfna»2#«fflaa*B©*^UT«*«t d* 
[n&n 1 4 ] ii^js 1 t^h*® 3 ®^-r*i# 1 a 

Waic^AShfccktWftkrs^WMtB. 

[0 0 0 1] 



N 2 < 1 
Ns< 1 
W* < 1 
Ws < 1 



t0 0 0 2] 

i M0SFET#j£<fflV^*lTl^ o C10MOSF 

[0 0 0 3] H4 9J±CCDa©MOSFET©»J5E*^ 
■T«5a;SlT*fcSo C0MOSFET(t nSSKW>Jl 
kLT(DnMS*6 3 0 1 ±lc nM^-*Jl 3 0 2tf^fi 
£*U ni^-Xl3 0 2CD^Httttt»©pa^— X 
Ji3 0 3**«fl9CittHISj«**LT*!), *pl^ 
13 0 3CD»BHfc:ttnfflV— 713 0 4#StR#J£flM 

[0 0 0 4] pS^-713 0 3OTnMV-7l3 0 
4*?>ni^I3 0 2£tf-LTffe#©pM^~*Jf 
3 0 3MniV-7l 3 0 4 ^iS«S±l:(t V— 
M68R3 0 5 4^b^ bm® 3 0 6 #181*6*1 
TV^o Sfc> f-Ynffi3 0 6£&t?ci;5£, — #<Z> 
pS^-*lf 3 0 3±»t;nlV^I3 0 4±k N fib 
S©pi^i3 0 3±MnlV-Xl3 0 4±k 
£fct&*V-*«S3 0 7#JBfiK$*uT^S. 

[0 0 0 5] 3=fc, niSi3 0 114, ni^!3 
0 2 kttK*tfll<Z)SB±fc: PW >«fi|3 0 8 

*itv>£ 0 

[0 0 0 6] ^Octa^MOSFETit llSC^t 
T, MO S FE TOffilTL^ffiT^^Sfe^tCJix nffl^ 

-^13 o 2©^«waK*itiip**Tatt**iaT* 

■IK nf^-X!3 0 2©S^*i<tSC:i:^I^ 

*l£o 

[0 0 0 7] U*>bfc#6, ni^!3 0 2 (D^&S 
»ajK*»Sn£-&*k, MOS FETODTr^ttSlT-pM 

^-713 o 3©STfcJ&j«*na«isi»jfta)S*B# 

*£<&6o ^(Dtcisb, MOSFETTIt CCDM#^ 
Jg©g*fI#ng^-;*J13 0 2(Z)a^3£g£>K^<i£ 
g^^tU^(:nS^-xl3 0 2 ^©^ilWftaAtfffl 
WJ^JlS^S^feSo MOSFETBu »ff#n 

S^-X13 0 2*CD^*B«i©*6*lc:J:-3Tft^$*uS 
£>T> WJE*ft±£*Sk&£ttnS^— *B3 0 2# 
JP<ffM£*l£o :©fe», i^WEMOS FE TT*i4^ 
VttJB-CoaflEBT^fliaK:** < ^So 
[0 0 0 8] $k#)£k, CO10MOS FETIi, » 

JE©fnl±k^>ffi t tn:OffiT#MS*lT^D> WJEO[p]± 
C«4nS8^-7B3 0 2©JS$W*ff<"ra*a;*», n 
1^13 0 2©^rt ';7«J|NtffiT**S*S# 

[ 0 0 0 9] bfrbfc**^ C*l?>CD^S;{4. mSOCD 

^■>StnC5: 2fffSJS*tiin^^T Li 5 £ k#3IiiW£ 
Sc^?>*iT^^)o "T^to-fe, H5 0O|HUCck*i«x S 
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MO SFETIi I GBT^£jt^T*>ffilJi*)iSl^k 

[0 0 10] MOS FETtPI«t«ij»J»t:ffl 

l^ft£M>f #-7 (£IT> BJTk^ 

stJ c IGBT^ov^TJlI^l^^W"r^>o 

[0 0 11] 0 5 iti/wtf-57 

LT£>nSfitS3 1 llt:nl^|3 1 2# 
J£i#£ftT^£o nS^13 1 2 ©SffifctepSK 
1 3#raWCttl»J*Sft , r^a. Pi^- 
^13 1 3 0)Ili:(inSxv^l3 1 4#«*M9fc 
J&JSR*ftTV>S 0 pl^-713 1 3±£(4^-;*a«S 
3 1 5#jf&££ftTV>£o nix$y^B3 1 4±fctt 
x?y^iS3 1 6#JfM£ftT^£o 
[0 0 12] $fc, n^Stg3 1 1 £14, n^^-^Jl 
3 1 2kl4K#ffl©ilffi±£:3l'i7*«IS3 1 7#flM 

[0013] CCDcfc^&BJTte, nM^-^ii3 1 2 

^sattiswjEcD^^a^fccta©^^ mosfe 

[0 0 14] Sfe-S, I GB TOcfc *5 JCi^ffiJrCOnS 

[0015] 05 2l£IGBT©«j££«3Cfl5£^*rW 
ffiBT*$)5o £(DIGBTJ4, flSStrca)n^^-xa3 

2 lCDSffiCJ±a»<Z)pS^-^JI3 2 2 tfjliRlftlCjfc 

-^»3 2 3*«Ra9Ctt»»j«*nTv^a 0 pi^- 

^13 2 2i5WnSV^13 2 3 nS^— *J1 

3 2 l£^bTftfa^©pS^--*«3 2 2 Cia»«± 

£i±, y-hmmwL3 2 4^ut, ^-haei3 2 5 

a*»B-*>ftTV>£o ^-h«ffi3 2 5 *tfeirJi"5 

— *©pl^- XM3 2 2±43±Vn-fflV— */I3 
2 3±k, flfc&OpSt'*— *J13 2 2±*5cfctfnS5V- 
*J13 2 3±kfct4»*V— *«ffi3 2 6&Bf&£tlX 

nS^- XI3 2 l©*[Sfc(4pSll*l"f 
>I3 2 7*4M/T >S1S3 2 8#ifcfifc£ftT^ 

<5 o 

[0016] Ctf)<fc?&I GBTIt >?-b«l&325 
£E©aE#BJiD£ft£k, pS^13 2 2©y- 

h««3 2 5T©«^tinS©S«Ji#JBfiK$n, nl 
^-*B3 2 1 fcnSV-*JB3-2 3 k*MS*&c*ftS 0 
iot, nI^I3 2 1 tfCl?tfaA^ll, ^© 
m?<DS£]&DTpMFU>r >13 2 7 e>IE?L#r£A 
£ftTnS^-;*Jg3 2 l#«j£Xtt»k«ct) IGBT 
#:*>ttt§kfc£o £©#>ttffi0k§Ctex nS^- 
^■3 2 l#iSttAttJrT?&a&«>* nS^I3 2 
1 < T *> IGBT©ffiStaMa<*3« 
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[0 0 17] 

GBTJ4. V— *«8i3 2 6 fc K W>«lffi3 2 8 k© 
Bfcix 3 2 lfcpIK W-f >Jf 3 2 7 CDS6 

l^o ftoTs GBT(4, SI 5 3 CiS"j\fc5 fc* m> 

mm&m^ t § tiiMo sfet cjt^.T* ><*s§t-cd 

[0018]SKIt MOSFETXiiB JTIt » 

atnt^-rsraiatffeSo — iGBTtiffim«Ettns 
cDkSfciB«a5tetf*s<3&aH«#feao 
[0019] *»wii±ia*«*#*uT**nfc*© 

S*#it*lt4a«'raik*Bfl5jkf «• 

[0 0 2 0] 

tt, ^l©$«fi§k, KI2©£megk, ii5B3g§l©£* 
IS k m 13 Sf 2 © £ ft fiS k © US £ ^ ffi L X Wc £ ft fc a a 
ifi©fg l#mM¥#fWlk, iiuiBfgl<Z)£«*&k?g2© 

i«ffik*JB^5*[qikttftii3flE"r5Ji-efto-rx effifg 

k*>i?&£mftk&£, iufBgl l^SSS^teJf 
*RWfc««*ftfc»2#«S^*«k*ffltitfc¥** 

[0 0 2 1 ] *fc, »«a2«C»|iB-rs»BBJ4, £1© 
£*«gk. g§2©^a;l&k. SulB^l©^m^kmJl3S 

2 ©±«BfcCD|BK:4rtE UTRW- 5>ft&W«ifi©JB 1 « 
fc*U IBH3^1cD^m@^^mjf3^2©im®^^ft^ 

ks Huiaag icD3E««kgna*2cD£«ak*ji6*35fii 

fc «? « CiBfifcS ft&» 2 *»mSiI&^B k £<!x. 

[0 0 2 2] * 6 fc, St:ftfl 3 C»l6'r**Wtt, H V 
-T>Jik, C©KI^:Wi©*H±fc«J«SftfcKW 

»4£»«©BK:m**ft&Wa»i©* 1 ^«§!*»{«f 
ks ^©SlMB^«iMI<D|[|BPl/^ >Ji**j«b 

&«i:J4fij*«©aa±K:a«wc»j«*ft&!B 2 #a 

fcJBja*ft&»i#*fflv-^Jik, d©»l*«ffiv 
-^JikBufB«2»«S^— ^«klcj&jsB$ft&v— ^ 
Sfiik, «IB*l»«ffiv-^Jiki(fl3»2*«S^- 
*m k huIB^ 1 ktc^-h tfittKft'^ L 

tgts^-hilh, tuiBK W>SfiSkSufBV-;* 
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[0023] ztz, mmmiicMmTzftwiz. m&m 

[0024] i§*a 5 fc*ti&f sieuat^ n* 
a 1 7>sii*js 3 ©^-f 1 ffltwie-r 

[0 0 2 5] ifcs IB*9l6C*rj6-r*«flBH:x M^SS 
1 7}Mit#>i 3 ©V>-f tv*> 1 JBfcttjfcf S^iMit- 

*ot» B5ia^2«msaji^e* s x vyj-rimtt 
[0026] £f>t, »*gi7t»ji6-r*»wtt, »* 

3 fc#J&-t S ^fl^BT- * o -i\ S5IB h'V-f VS* 5 

* 1 mmrnx- & & & & . 

[0027] m&msictti&Tzftnm. m#.m 
3izMfoTz>*mi*mm.'?&-3T. ana i* w 
2 mmmx-$> a **«:Sfc * * . 

[0 0 2 8] *6C, it^9t»et5^lt R$ 
IM2^^JS-rs^^^BT-$)oT, H?il2m2»mSffl 
ttBfflflPWH kfcfcSfc 5 *<ST- * 5 ¥z»ifc!gg 

[0029] m&b 1 0 \zttm-tz>$tmt±, m& 

m 1 ®£W&tm&B2(D£mmk.(Dffl<Dffil£B Vt, 
iuf33! 1 ©£S® kfifBSi 2 ffl^Bfiii:© Hit* 0-31! 
§3M§2«»«3!«&«Wf ©B»Mk, z.tit>$&2mmmm 

a*»fc±«) (m+i) jifi:a«3ti.&*i*«s** 

#Jlffld%s inrffiB l©£BBifc:B*>3£v<B 1#BS* 
##B©#fi-r3BffiVi bUIBS 1 ©£«&£§& 

ifiofg 1 *«m^#:s©^«i6#issni mum 1 
©£B«fcB*^»i»Bffl**#:B©»;*wi 
mm&%i2mmmMi&frmfcx. t) (m+ 1) gt^gys 

nfeBl«BS¥»tf«©-5%, Hul3?g 2 ©im^CIt 
*je^Bl#«S¥4i<*»©#fi-r3«£V 2 fc\ S5I3 
B 2 ©£«gCgt> jav>& 1 $«I!^#ftB ©***$)« 
JgN 2 fc, ftgB«B2tttt£»&a«£.*:!) (M+l) 

• fc«-ffl*nfc»l*«ffli|i«fltJiOd"6, iiuiBBl© 
±Bffi&TJ^K£2(Z)£B&fr&Bllfc (M-l) Jfffl 

BiBBB^MHttioafi-rsBfiEVsi:. sjIB (m- 

1) B©Bl*SM¥«ttB©^W&KNs fc, hu83 
(M- 1 ) «©B 1 agS£!^agtfrJl©JP;*W s k#TIB 

[0 0 3 0] 

Vs = (BV-Vi -V 2 ) / (M-l) [V] 

Vi^Vs 

V 2 £ Vs 



Ni<l. 8 9 7 x 1 0i8x Vi -1-35 [cm-3] 
N2< 1. 8 9 7 x 1 Oisx V 2 -1-35 [cm-3] 
Ns<l. 8 9 7 x 1 0i«x V s-i-35 [cm-3] 
Wi < 1 . 1 2 4 7 x 1 OiOxNi -o-85 [cm] 
Ws<l. 1 2 4 7 x 1 OiOxNs-o-85 [cm] 

m&mi 1 CMtSSIIt W3RJB3 £*fjfo 
r**M(Mt*EBTf*oT* KfffiV-^BiBiiiBuIBHU'f 
>BfiSh©P^©W£EB Vt, buIBV— ^BffihlujBKl' 

•if >m«ii:©st*5{t5Bui3^2«ssaa^»©sj!a 

Mt, £ ft £ fg 2 J»mSiI&iWI £ J; *) (M+l) gfc 

^-^ecig-rsB 1 #«B**i#;ji©#ffi-rs«£Ev 
1 ts w>mm2mmm'<-xmizmt2>m 1 «t # 
#ii©^*fi«j«BNi taiBB2#«ffl^— xjicb 

**Bl**BS*#<*B©BSWi SufB&lg 2 iSS 
S«&*Bfc.fc»> (M+ 1) Bt^-fJ^tvfemi^mS 

^steji©?*.. ncKw >Btcg-rs^i#«a* 

i#I©^jatSf EV 2 fcs ilfBHU'f >IC»t8 

§!■*##;/■© -5 liufBB 2 zmRVffiUV 
»■©;£# fclgUfc^ (M-l) lot 1 if Si|i 

»«;i©^fi'rstffvsi: > bus3 (M-i) b©bi 
mmM*m&.m<D^mmmns s mm (m-d b 

. [0 0 3 1] 

Vs= (BV-Vi -V 2 ) / (M- 1) [V] 
Vi SVs 
V 2 ^ Vs 

Ni<l. 8 9 7 x 1 Oisx Vi -1-35 [cm-3] 
N 2 < 1. 8 9 7 x 1 0i8x V 2 -1-35 [cm-3] 
Ns<l. 8 9 7 x 1 Oisx Vs-i-35 [cm- 3 ] 
-Wi< l. 1 2 4 7 x 1 OiOxNi -o.85 [cm] 
Ws<l. 1 2 4 7 x 1 Oiox N s-o.85 [cm] 

m&m 1 2 icttfo-rzftmit, m&m 1 tjmb* 
a 3 ©w-r mj> 1 a a f*Mit- & ^> t > . m 

ztitzm 2 mmmx- h >; >^«*«sx.fe**^B 

[0 0 3 2] $ e> B&B 1 3 fcWJtef **Wtt, If 
1 75^^*11 3 ©V>Ttl^ 1 B»Jfl5-r**»fls*B 
t'fe-pt, BufBS2 2»mSa3i^JI*K!3Htf<t^trBS 
*«ttfc»fi8**l» H!lS3^2««Maji^g©^+ U7 
8gJg«fct>t><E^** 'JrffiB**rS^2«SMU-9-- 
7 * m 7L fc *#<*:«BT* a . 

[0 0 3 3] 1 4 CWJ6-ra*5WH:» it* 

a 1 7bmm&m 3 fflv^■r^^* i 1 micttfc? 

T-feoT, 83IBB 1 ^tBS*Sf*;B©^SB4s> fli^^ 
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[0034] wm) ft-oT, m&m 1 izm&t^m 

aiin«£E©«iinicjt«iUT^gJi**!B i**fi¥tt 
fwi* zm2<D3.mmwfre>% 1 ©£minB!ici£#!K 

h § © m^&a © s*i£ & a * s «#sia © bumi * * 

> Vtmx- ©SJBE P3T * <ST * * 5 £ h ifiX- § S . 
[0 0 3 5] Sfc, ^^©SeBBCitUi, IS^l 

s«s*»^)^2©±s«i'Natix5mjK4fWffli-rsik4 s -e 
to o 3 6] m&m3(Dmjiiz&ti&, 

[0 0 3 7] B»«ffl4CD«WK:J:n«x ^-h*fi 

[0 0 3 8] »*3S5©«Wt:«J:ix«> IS3<?t 

i»sii*«3©v^rn*K:»isr*fffflciPA, si 2 

o 

[0 0 3 9] ifc, Bf*IH6©^B^{CJ;tl«. g§2ag« 

1 7}Sif#a 3 ©VA-rtv^p i: H*CDffffl**f * - i:* 5 
[0 0 4 0] W^7©%Wt«fctl«> 

T-©mflEKT?:(STT*#SMO SFETf 
[0 0 4 1] W*ll8©^B^k:«J;tl«, if^<iM3 

EET-ifcoT*, #>tt^T-©mffiP$T£ffiTT*tS IG 

B T«©*«M*:*«*«ltfT* * So 
[0 0 4 2] il*JB9©^B^{Cottl(=C, 3S2aS 



[0 0 4 3] W^Bl 0©&B££J;tUi. jg 1© 

£«fiii:B2©£*Sii;©|ig©i&£EBVi:, 3S1©£S 

m t m 2 ©£®ts t ©sg t*j it a g§ 2 ^asaa^/i© 

IJSMt, £nfc£2#«S«&#JllC«fc f) (M+l) 

«ic^-S!i^nfcmi#«M¥#^»©^*»> Sf§i©£e 
«««5«sni sg 1 <z)±*fi£Bt£v%« 1 its* 

e»teJ»©/P£Wi =&m2#SMffi3i^Jl{C«t D (M 
+ 1) Blc#iiJ£ tvfeS&l $«ll¥$<*:jg© 3%, S&2 

v 2 1> m 2 ©£««£«*> jev%mi»mM*3Mwg© 

^ftfi^igJgNz &JB2*tt9S]&»J|K:J:!> (M + 
1) «C#tl*ftfc*l#«ffl*#<*JiCD3-6, SB1© 

isfiixv^ 2 ©£*«!:&»£> iiftfc (M-i) m<om 
mnm*mvf-m<Dfr]&.tzm&v st, (m-dji© 
si 1 &nsL*m#.m®*m,vamm.N st. (m- 1 ) m 
mm 1 #«s*»frji©i¥$w s i:©*^©astnfeff=£ 

m5£©;£i;:TBj35iftibT^£©-c% lit^s 1 XfcfcffitsRiil 

[0 0 4 4] $ A> t, 1 1 ffl^rat «fctU«, V- 

h* LOOSES tfflH© WEE BVi^ v-x«I 
i: >S«ifc©|@C:i3l+S£ 2 «SfUia«&Jf©J! 
SMt> cti?>m2«mMffiii^Blc:«tt) (M+l) « 

m2«SS^-^jilCg?-rs^l#«S*i#:S© 
mM*«^H©P^Wi #m2«SMffla,»gfc:J; 

>j (m+ 1 ) m\zfrmztitzf& 1 mmm*mt£m<Do 
i»i<>r >jBfc»r*»i*«ffl*«w*»©»fi-i-* 

S£EV 2 fcv Hb-f vjficg-rsfgigmi^zwwi© 

^iS56®»«iJgN2 ils =&^2*S^a3i^Jil3j;D (M + 

1) m\cftmztitzmi&nm*m#.s<Do*>* m2m 
mm^-— ^Jis^Hu-f »i©}R^csb^v% (m- 

1 ) B©^ 1 »tS*iftl0^gt5tJIV s 

(m- 1 ) mom 1 «ss*^s©^*fi%J8«N s 

(M— 1 ) ii©^ 1 #lSfift;l©)|$Ws h© 

*>!?©IStf•*^ ^ t ; 5:^©S;ICTB^fit^bbTV^5©T^ If 

[0045] nntm 1 2 ©«wt«fc4x«> f 29 

*JB173rSS}«*3©^-rtl*©«»«tiP^, ^2^ 



I 
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to o 4 6] tmz, m&m 1 3o»wcct*i«, g§2 

[0 0 4 7] g-fc, 4(D»WCAniix If^S 

[0 0 4 8] 

[0 0 4 9] (mi CD*ffi0ff2B§) 0 1 tt:*:»«8CD& 1 
®^l6DJ6!Bt«5M0S FET(D«|J5E*5Vr«SiaT- 
fcSo COMOSFETft nl >Mt. LTCDn 

fc^ nUSS 1 1 K U>f >fiffi 1 2 fcfct£*tfl| 

CDS®(Z(±T^CDnM^— 1 3#^l?#3r;/-WW?jc 

«t±ftJBj«*n N TRcDnffl-*— 1 3 ©Sffitli 
^b7>f7M**oTi(5 (floating mesh layer k 
IT©) pfflffla*iil4#JBj«**lS. 
[0 0 5 0] Tffl©pi«^ll 4±(C(±*g>©fg2 

(DnM^-zm 1 5 #niA-x| 1 3 tmmizm^ 
*U tg©nM^- 1 5(D*tffi£fci:;x h^>f rff^K 

flSCDpMSii^Ji 1 6±Jctt±S©nga^— ^Jll 7*5 

[0 0 5 1 ] pf^-^I 1 8MniV-7| 19* 
btmonm^—xm 1 7 5:fMtM®pM^-7l 
1 8MniV-Xl 1 9fcS5«SLtfc:{±, Siift 
i204fhbT> ^-h«ffi2 l#BH*&*lT^a. £ 
Tds y-bS®2 1 -SOp^-Xl 

i8±Mniv^ii9±i:, mjj<Dpm^-xm 

1 8±arFnSav-^JBl 9±i:fctt#*V-;*««2 
2#J£j5fc£*lTl^3o 

[0 0 5 2] CCT\ £<DM0SFET{±WEEBV#6 

oovt-Wo 

[0 0 5 3] TfiSU *^St/±^OnM^-^® 1 3, 
15, 1 7 »JBEB V= 6 0 0 V£SiEV s = 

2 0 0 VTo#}S-f ^««I«JKN s < 1 . 8 9 
7 x 1 Oiax Vs-i-35 [cm-3] k&oT*5t), CC 



7 



T*l£i!uS;£Vs = 2 0 0*ftAbfc<8*lC 2 5%CD$fcfS 
*»T^«ftiINs = 1 x 1 0i5 [cm-3] 

[0 0 5 4] *«»V±«6Dnffl-^-^JIl 5, 

1 7©§^lt S$Ws<l. 1 2 4 7 xlOi0xNs 
-o.85 [cm] iiftotSD, ffit:©Si:Ns - 1 
x 1 0i5£ftAL&JS*fc2 5%0**S**t)l*Ws 
= 1 4/zm£&6ck5£ffM ( £*iTV > >3o 

[0 0 5 5]-*, Tfla»v±fflia> p iaa^i 1 4 , 
hpbw 5 1 >w*8tfc-r^a^BfiK^tiT^ 

itj&^tpmm&frm 1 4, 1 6£i8j*fcv^^£^« 

[0 0 5 6] Sfc, TffiflS^flycDpffiJia^Ji 1 4, 
1 6©&*fcL T^7^M±^CDnM^-^jll 3, 1 
5, 1 7(D&*<Dm£* lbulk^b£h£, 3Ws>t 
W/WsCDH«*»&f ±-5t3^«*ixao Ctl6pS 

ti*tix b^>f rtt©a»cDpSfB«#»iBSBt:TS^ 

[0 0 5 7] CO±5ftM0SFETCDfffflSR 

[0 0 5 8] 2 0 0 VJUTCDBJfiD«E©»£\ H 3 

(a) tc^-r^a^x iifflr<DMOSFETi:|Bl«^ p 
SS'*— *Jil 8*6 Fl/>f >«S1 2«C|fi»tT±®CD 

ns^- ^Hi 7 4>£^2/i pi^n 

[0 0 5 9] BliP«BE#2 0 0 VlZMmtZts El 3 

(b) iZmT&olz, ^2_mtt±M(DpmM&frm 1 6 
fcSfl&bfcfcS* n£i^— *JB 1 7#££fbU pit 

[0 0 6 0] H3ira«flE#2 0 OV^Si:, E9 3 

(c) iz^t&oiz, mfcfcQfzmftzvpMMjkfrm 

[0 0 6 1 ] siin«ff*4 o ovtimkx S3 

(d) CiRridt, SSSJB*T«0pfiaa*Jil 4 

[0 0 6 2] enFHttfc, EPijna:E*4 o ov$ixs 

m3 (e) ^^-Tcfco^, CCDpSSii^W 1 4* 
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[0 0 6 3] Bipaffii^e o ovfcgyarsi:. 03 
(f ) t^-r^ot, ^i^nissi ltaiarr 

5o dCDiaft«»Sia^a)2ft7c»«[fH(fc: 

[0 0 6 4] <l©4?t, nS^-XJl£3#iiJ-r££ 
aC2o©pSSM114, 16ft»»x Cix£>&p 
1IM114, letiDftni^fn, 1 
5, 1 7ti3Jta«l?.©«*aiK4H^'rsc:i:fc:«tt) 
SnI^113, 15, 17C^2 0 0VT^ 

<5 o 

[0 0 6 5 ] «ALCDS*aUE*ttA&«l|La)IM|L 
fi**o«5HT*nS^-^Ji 1 3 , 15, 17©^*M» 

[0 0 6 6] B«t*^ **HS©JK«fc«aMO S F 
ETC*^ttt, 0 5 (a) IZmT&olz, nS^ 
ill 3, 15, 1 7®^tt«|»fl[#l x 1 Oificm-3-c- 

bfrL&#£, S^fe, ccD^3W*iBJKTttiBflE2" 

5 0Vb^lTlf, 05 (b) tijVTcfcdt, WE 

6 0 0V**at-«fcttJWl/3O5p»||4ll«JK6D3. 3 



SMOSFETIt pMffi3i^iil4, 16T-#SI<**1 
fc 3 o0nS^-7l^ 2 0 0 V^olEi^gtl,© 
T% 1 x 1 0l5cm-3hV^^iav^^&fi%)iiJST*^)^ ffiffi 
6 0 0 V*mmTZ>Zt&X*%Z>o iSMffiMOS 
FETCD*>atttt*att«i (n^~7i) 

JB©JB«BC«aMOSFET^tt, t£fchl4H&*K * 
ill t * >«SIT* ©iff BT 4 <ST * * S £ #T* S S o 

[0 0 6 8]m *gM±S©ni^il3, 
15, 1 7 0>&*{4, ffifEEB V= 6 0 0 V£SJBEVs = 
2 0 0 Vf^Stl,o C0tffVs = 2OOV 

(4*£> (1) Stt cfc tm^ftSo 

[0 0 6 9] Vs = BV/ (M+ 1) - (1) 

fiU M;pfIM114, 1 6©Jfi£ (=2 ; 
fifiCD^fficDW^) o £fc, -CD (1) 5£14> §nS^- 
^113, 15, 1 7<Z)#ffi?-a«EVs&aW4^*8 

[0 0 7 0] Sfc, #nl^-7ll3, 15, 17 
HU C©«EEVst«fc»K 0 6;Kt4&(D ( 2 ) i£t^5 

[0 0 7 1] 



x 1 OMcm-sttaMtfi^fe. #*HieDm«fc' 

Ns< 1. 897x1 0i8xVs-i.35 [ c m-3] - (2) 

Iftfliltli, ftnS^-^l 1 3 , 15, 1714, it 

(2) 5£t2 5%gK©*ft**fc*fc (3) 5tt*r5 [0 0 7 2] 

l^T, ^fMUISN s = 1 x 1 015 [cm-3] 

Ns-0. 7 5 x 1. 8 9 7 x 1 018 X Vs-i-35 [ c m -3] —(3) 

(4, CCWWINstcfc!), 0 7X(4#<D (4) SC [0 0 7 3] 

Ws<l. 1 2 4 7 x 1 OiOxN s-0-85 [cm] —(4) 



SS^-*Jf 1 7TI4pI^-7i 1 8 h±#J©pMSii 

[0 0 7 4] tZZT-mtemztt, *mRzr±$$i(DnM 

Ws^O. 7 5xl. 1 2 4 7 x 1 OiOxN s-0-85 [cm] 



^■15, 17©§^lt (4) SCt 2 5%gjK<D 

(5) Stat-^T, jp£Ws=14// 

[0 0 7 5] 



(5) 



TS©nS^-Xll 3©/|[£Wsf4 > (4) A 
SV (5) 5££igflHm (4) Sa>tt*jBi4«rc* 
4W Ctitt, TSCDnS^-XJll 3ttn££tt'l 1 

[ 0 0 7 6 ]ttWt, pMSii^JIl 4, 16©»t|-# 



Sto^TiE^So 
[0 0 7 7] *HJE<DJBffit«SMOSFETtt, 08 
t^-TJiit, MOSFETh2ocDS I T (Static I 
nduction Transistor ) £i£\MF}&M£tlfzi) <D biRfe 

T-£, ;*>ig£i;##:<D (6) S;tT5*<**ia 0 

[0 0 7 8] 



*>ffim=Rch+RJFETl + Rbulk 1 + RJFET2 + Rbulk2 + RJFET3 + Rbu 
lk 3 - (6) 

*>fiia*ffi«-r*ttt, (6) StcfcSi^ RJFET1 Ja© 5 t©nS^Xl 3 0 2 GDfijfite, **]BSCDJB 
^3£ffi^Mtffl*£i&S#fe£o ©MOSFET©;^^-^^^, #<D (7) 5£© 

[ 0 0 7 9] hC5T% St*S©MOSFET©^>fi iot^tl-So 



t ■ 
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[0 0 8 0] fti&mcD 

nM^-* «©}£#[ = (M + 1) xWs/ (q// (Ns/ (M + 1 ) ) ) 

= (M + l)2xWs/(q//Ns) — (7) 

*SMOSFET©"*^UrajKJ4x #*JK<Z>feJBCD* ( 8 ) SC<Z) J; -5 t^*tlS 0 

■V UrBINa© 1/ (M+ 1) flS-efcSo [0 0 8 2] *9ftK<Z>JEJBCD 

[0 0 8 1] *SUKCE)JBffi<3DM0S FE TCD^"> 

nS^-^«0ffitn;= (M+l) Ws/ (q//Ns) + M (tW/Ws) / (q 
//Ns) — (8) 

CftcfctK **MCDB^©^>ffila* s fie3feCDM0SFE 
TCJt^T/h*V^*frH\ ±© (7) SU&Z^ (8) S6fc 
3&3V>T»© (9) StCDJlSfc^tl&o 
[0 0 8 3] 

(M + 1 ) W s > t W/W s — ( 9 ) 

[0 0 8 4] H9J4C©«t.-5ttath$tt&MOSFET 
MEE6 0 6 VOM&\zmWmM'<D*ft<D*y 



15,17 CDttifttt, 



SKfc^SibTV^o £fc, Wffil 2 0 0 V6D»&tr 



[0 0 8 5] Ell 0tt*»WiC«SMOSFETt:T31 

[0 0 8 6] ±llfe<J:^l:i l©*Jto»JBfc«kn 
It. *7ttjB6DBRt, WSn«ffi©iattfcItMbT££Ji 

£®£;£JB#pSiS&«Wi 1 6CS03ibfc£§x ^>7* 

JST* »T * {£T * * £ C t ttX*% S o 
[0 0 8 7] **Jli©»»fcJ:iltf. 
(1) St- (2) SCx (4) ^0 6Mi7l:tW 

[0 0 8 8] (ft 2 ©!ft96©JfcJi) #2gW©ft 2 

[0 0 8 9] Kill (a) {^©MOSFETCDpSl 

&&m<Dmf&*ifi*?m3£ l mx-$>t), 011 (b) 1401 
t:^"rpsaa^ji©i£*Bi7?*oT, s i tra— 



[0 0 9 0] -T&fc^K ^©MOSFETIt Sl©^ 
JB©B»©«»«J«Tf*Ds 011 (b) iZfr.-rztZ 
plfflMl 1 6 (Xtt 1 4) rtffi<Z>p£fl!ffl£H<Z)tt 

Tn jittwcfiiai i (a) iz7rs-?±oiz s pmmihfr 

116 (Xttl-4) rtglS^pMmBSF^^nM^-^Jl 
1 5 tini^-^l 1 5©** 'JTfgN s £ t) 
V^t'J7ai*ttnn+ SJil 5 a*»t*jfr||iJSi: 

[0 0 9 1] CftfcA II ©*K©JKJIB6D«i*tfli 
RJFET£ffi«bfe©T% ckb-JB, ^->®*i*fiT 

[0 0 9 2] (m 3 ©*SSCDJBffl) #2g0£©g£ 3 

[0 0 9 3] 01 2ttdCD->a y h^A*'J7^^ 

*y*-Kfcl\ nSSfi31±CTa®ni^l3 
2Mfc««J«S*U" Tg©nl^l3 2.'<0*ffiCtt 

[0 0 9 4] piaMI3 3±l:li±SOnl^ 
3 4#Jfc/Sc**U ±a©nl^-^I3 4©^ffiC& 

3 smmztiZo *tib\ ±g®ns 



v a y b 3r— 1 

*B 3 4©JP£li, *>3 y b*— »&ii»6©U— 9 
M$L(D'J>t!L\,^{&mB.X-> 3 y b |^fficD^^.Ji^pS 
«a^«3 3CBiar*J:dfc«»*Jta. nS 
£4K3 1 C*5tf ST®CDnS^-^jB3 2 i:t±E**«© 

[0 0 9 5]*C, :(D^3^^'J7^t-F 

[0 0 9 6] :os/3^ b*— ^ur^-*— pc*^ 

Xtty *;W771E (5/3yb*-lS3 5Cftt 
£E\ '*-?y*t«3 6fcIE«EE) ffBUraStlfc fct" 

© o 

[0 0 9 7] C©h§, Tf£©nSl^-;*;i3 4t-lt 

mm3 6MlzmfTfc1fi tu C©*>3y b*— «S3 5 

[0 0 9 8] b#bfc#eK 5»^>f T^S£E(D±#C# 
&^T^l#pSiMI3 3t9J*b, fuMlBl^C 
is ay b^-*B©«IKZ)«ifi^#H«*ttT±#b* 
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[0 0 9 9] :©S/3V h^*'J7^^-F 

[oioo] (« 4 (Dmrnamm) *ftwcD«4 

[0 10 1] Ell 3ttC©$/3y ht-^'JT^^- 
KOlM^t«ait'fe!)> HI 2 

[0 10 2] f&fct), £©*>3 y h^r— MU7^^ 

ZHF* >«^T*©«JE^T(Z)<SM{b* El £ 4> <Z>T- D , 
JlflTCttHl 3C»-rjfciC, nIStE3 l±fc«* 
©ni^!3 2i-3 2 3 s *»©plift*13 

3i -3 3 3 t&^Kmmizmmztixmmznx^ 

o 

[0 10 3] ZftJcfciK »3CD*Hl5CDJEffl©»*t:lni 
x., Sui£[nM£fc:> #pIia»JB3 3i-3 3- 3 
^SJ^nfeni^l3 2i -3 2 3 ^S9E*^S-T 

[0104] 5 (Dmmmm) #tc. ^mnoms 
<onM(DBm\z&2> i GBTiz^xmm-r^o 

[0 10 5] HI 4ttC0IGBT©M^t«S0 

S«4 l±CFl/>f>«tt4 2 &MJ&£tlX^Z>o £ 
fe, pSltS4 lfc:fc(*SHU-f >«84 2tlZRMm 
tDSHfcttnSUt y ? tJI 4 3 StfTIStf) nS!^— 
4 4^ff^^ TS©ni^-^14 4 CD»BfcH:;* 

[0 10 6] pMS&<^JI4 5±l:li±SOnI^ 
■ 4 6ifimm^tl, ±S©ni^l4 6©gH^tt 

7ffil?:«t5n+ fflJi4 7#»j*StiTV>S. n+ S 
14 7tlinS^-^I4 6£»-ra«£**o«ft© 
Pl^l4 8«5ajRfl9CltlBB«$ilT*D, &p 
S^-^«4 8©gMl:linav-7i4 9 tfaSiWtc 
««**LT^a. 3feSb\ pSffiii^B4 5 hpl^ 

[0 10 7] pi^!4 8MniV-^14 9fr 



10 A°-y 



SV-^14 9 fcS4«*±tU4, SiBft«5 0t^ 

m®5 1 -*CDp^^-^il4 8±&tf 

nSV-7!4 9±i:, ffc£GDp§^-XJ14 8±2W 
nSV-^14 9±4:JC(±«*V-;*«ffi5 2^fiR* 

[0 10 8] CCD±d«:«l«i:bT*x n+ 114 7# 

u cicD^->^T-(3Dmffi 

RTOffiTfcttfc a »EOttT*pIi&*f 4 5 izX 
-?xm±^X^Z> 0 -§rtat>*>, piSM14 5 4pl 
^-XI4 8£®V>§S#£18ttfcCfclc£ n+ §ujf 

[0109] (i6 (Dmmmm) mz s -^mmm 6 
[oiio.i 01 5{ic©i bg? om f&z^Tm&m 

[0 111] -r*tot>, C0I GBT(i N fg5£>^»D 

®ffiT£H£&©T*<fc!9, ftftfttliil StZmT&o 
IZ, n+ SU14 7XTf±|8<Dn®^-J*Jf 4 6 \ZftZ 
Xs n+ £'14 7 ^±S©nI^I4 6 i:(Z)»«£ 
*-T£n + MJ14 7 a*SpSaa*Ji4 5±«CBJ5K*tt 

[01 12] n+ MS 4 7 ate, af«H*fcx ni^- 
^14 4©*^ UTffiPJKck & 'J7Sft*tl 

iI4 7 a«pIIMM4 5 ©±*#;t^jBi8bfc(D 

t% m^ommommo^mizbu^, —m. *>wmx 
[0114] {mi<D%m<DW*m) #»w©»7 

[0 1 15] Ell 6iiC©IGBT0M^^tiSi 
HI 4fcH-aB»fcliH-W*ftftfbT J f©» 

[0 116] "T*b%. CIO IGBTIt £5©^ifc(Z> 

TCD(ET*H**OT?»t), **«tttHl ecs-TJ: 
•5Klx «»©nSa^— ^Ji4 4i -4 4 4 , 4 6 fc«R 
©pMaii^«4 5i -4 5 4 iltffflSaHSEStttJiJK 

[0 117] £©£3fc*JSJ:LT*K m5©^5EOffJ 
«©»jRt:init, miSCDp^Sii^il4 5i -4 5 4 © 
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£E ^ T £ (£ T 2 3 C h # # £ o 
[0 1 18] ±fB^0^£&£MOSFET 

maosm (a) - (d) .*hi 7 75SEI2 ocstxa 

BWEI£^Ti&f£ir6o tlTCDKWtt, nSS 

/Soffit So 
[0 119] <J&fc&i6A) 017 (a) ~1 7 (b) 
IZTTst&ofc, nMFWVJBfcbTCDnSS^Ke lfc 

[0 12 0] Ifi^THl 7(c) tZ7jk-?jL~>tZ, BIO 
nS^162±Cv^^63eMU b*a», 

4*^^>aAt^o -©^^x sweet? ana 

U affifr^O. 2 /zm-3 //mf!K(9^;*£T-frt>& 

So &33* ^©-f *>ttAJie 5#pS!Sa*JB©7ci: 

77^63»SU Ell 7 
(d) IZ^TXol^s J*>iS.AZtltzm KDnm^- 

[0 12 1] filTHHC, >ft>?iXi:xt?^S/t;i/ 

mmt*mte?ztiz&y)^ ji»M©psaia^ji** 

oMOSFET (Xfcfc*>3>.y b*— ylUT^^— t*\ 
IGBTf) *Mn^J:^§5o 
[0 12 2] WmXmB) fuiziibfcBIl 7 (a) -1 
7 (b) kB«tbT»lc0nSS^-^JB6 2*±a5fc 

[0 12 3] — El 1 8 (a) fc^Tcfc?^ I0n 

7T>riA»> 018 (b) C^-rAiC, ^^63* 

[0 12 4] ^WCBl 8(c) IZmt&ofc, :©<f 
3j->ffiAffl*HJiEbfe® lCDnS^-^Ji6 2 £jg*lT 

S o 

[0 12 5] Ell 8 (d) iZmT&olC, Mfe 

S*bfcnfi**6 7ft#»J yS/>^UTBfS0fSC 

[0 12 6] filTHait:. a*?-f *>aA4:^i^»» 



OS FE T*JBfiRbT*cfcV^ 
[0 12 7] (MSSC) iuMf§lt£fc:, Ell 9 (a) 
-19 (c) lZ7jk?&o\£. niSS6 l±CIl©n 
S^-7I6 2^MU il®nlA-^16 2CDl 

®£>r #>£AJi6 5*aiRWt:jBj«'j-a. 

[0 12 8] b*>5&. Ell 9 (d) ^tiot, - 
(DM l<Dn§S^— ^16 2CD*ffl±£ x flfa(Z)n^atS6 

[0 12 9] CCDiaW^aChbT*^ Jfc«#iS 
BklRl«t:, TOMODp^aii^Ji^-feoMOSFET 

[0130] dtie>r^a (a) - (o fctji^T 

±TCDpsaia*jH*«j«b&a. pM-<-^e 
*j£j£-r£BB£, pii^ts6*aF-fra**spsaa»jB© 

[0 13 1] Sfc, laMOpSiMISMt^B 

11 6 ct D *T«0pSSa«WB 1 4<Dfi1fi±B<Bf& 
t!tiZ>m&tt&2>(DT^ El2 1 fcTfvTcfcdfc:, p^±iii 
*il4, 1 6K:«(ta*pffl»fflSBB©WB*TJB© 

pS8&*ji i 4 (j^t < -r a 3 k*sas bi^ 
[0132] sfc, piia»jitt, istttctt)«j«b 

< T i> # U U ^ >*mt?M bT *> £ 
[0133] (}g«*ad) BI2 0 (a) -2 0 (c) 
iZmT&okl, nSHU-f >JifcbT<3DnS*«6 II: 
*TU n§^~-XJ16 2 4oi^^*^^;i/J5KS*^S. 

-snjfistcj;!K bf 2 m<Dpm^mmm^m^t^^ 

*y 6 4#nS^-;*JB6 2ffCaA*ttSo &}b\ -f 
So V7^6 3*iSL^ nMSS6 1M 

*>&xmg 5©>r*>ttS£iscatiXT/sttft*nTp 

AcDBRtCx EI2 0 (b) ©H^tt^BSfifcfiSSe 5 

[0 13 4] 5V^RfcaiPjS:n*;i^-£fla 
V\ Risk ^Jffi"«l-f *>4nS^-^JH6 2 fpfcttA"}- 
S^h^ct *^Sft58E*CD»»OpS«fi[H^B 

[0 13 5] CCDctd^ff$^^^fflv^e>iiSv 

[0 13 6] EI 2 2 7iSEI2 9 tt** pSfiia^JiSJB 
f&TZtzVXD -?Z>7^# — >(D¥mmT:$>Z>o EI2 2tt 
^ b7-f rjgttCDp^fflii^S 1 4, — 
W7s>? — >**"T¥ffiElT*$>ao CCDVX^/^^ 
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-X4, l&iE#J&0f*»7 Its &U7 KDftM^mm 
2tltzXh5>-(7&7 2t, ^7 1 ©rtffl©IB&*ife£ 

§87 1, ^^^^^gi5 7 2S•y : *^SB7 3{il:v^^o^ 

[0137] CCT\ *'fo«7 3 fc J; t> 

pSS3i^/ii4, — cD«ffi*ft^-rsfe»<z)*<z)T?fe 

t)> HH2 2cZ)XXXV-XXXVtt*a»fffiiaT*Sia3 oc 
SVJ\k-5fc* ^— K7 4T#fcT£2Ji©j£ 

i:<?6»fl£*fl3*j»<UT*«*5lRl±*JBI9-e*, $ 

[0 1 3 8] 02 3(402 2 6D*«^* — >fta%-T¥ffi 
H^fttJx 7 3 kflW 7 1 k©Bt^ h 

7 2 i:HSs-r*<t5fc:K«ttcDSIB»7 6**bT^ 
So £©88««7 6(4, M>»7 3fc«W7 1k«* 

[0 13 9] El 2 4#tf02 5(4;* y ^Jfctt© pSSfil 

5fe*0 2 2^(40 2 3©X h^-f:/«7 2 (dft*. 
Tx y ^68 7 7**fbTV^ 0 Ctlfe^^y 

[0 1 4 0] El 2 6(4 h ftCD^X Z ?\$ 
¥ffi0T*fc£ o d©^;*^# — >(4, »»©pyb7 

[0141] H27li|2 6 >£^-T¥ffi 
0T*fc>K 0 2 6 fcJt^ h 7 8# lfrStC^lig 

rartu &wzmQ&oftRu^<DY vh7 8tmmffi 

», WJEft£«*JT-ifcSo 

[0142] 028 14* h^Y ^ffJttT-Mo^g^^CD 

■as-r s 4 d ^sv^^c^^T^cEs^^^fc1s»cDg^ggsB 8 

2**bT^So £©«R»8 2tt, X h 5> ^SS 8 1 

pB8 l©#WitiafflS*«*k:«ftfl9t:«|jl5-rs«|| 



[0 14 3] :^T\ &gi^SP8 2©F^R|t4, 'J>& < h 

&gSSSB8 2h7 b^>f;/ffl8 1 k{45V^C»SsrSH 
&T*&«fc^o 

[0 1 4 4] 0 2 9(40 2 8<Z)^;s* — >£^-T¥M 
KltT^So C0D#JfcM8 314, ^yf7;i/-ici:!)p 

t) x pMS&aWI©me©^l/£IEltbT^£o 
£ti'J>&< i:t> lotfX5i5t*gSMBHtflte 

[0 14 5] ft*, tuiEbfc0 2 2 75S0 2 9 tl*$^ 
T, #357 K *i£i»»7 3. jg^a$7 6, g^lgp 8 2& 

w**»8 3tt*n*tLeissTf5%*tiTv^«#, sub 

b> *©ft©ffi##»#6BfcfcoTi^o 

[0146] (fB 8 *tl, *»W©!B8 

©HICD^ffiCiSMO S F ETtoV^MWtSo 

[0 14 7] 0 3 1»4£©M0SFE T©»««jg£jj* 
-r«SCElT»t)x 0 1 kH— »#CttH— W^tWbT 

©^ai^So 

[0 14 8] -r«tfct>, 3©M0SFET(4, #^SE© 

iEM©Bi*gl^*©T*J>oT, »#»fcU4H3 1 
tf^cto^ §piIMIl 4, 1 6 ©**««£, 
jR^±#*&#TpSyii&»Ji 1 4, 16£S^Btf4 
5 C»*«WC»«Snfc«R<D«ii»if- H U >^9 

p y >y 9 1C49, jK?»«»c*w-a» 

[0150] (19 ©£ft©H£ffi) #SBW©lg 9 

©HJK©JI£ffifc«5M0 S F E T JCOV^TIttB^I- So 

[0 1 5 1 ] 03 2t4£©MOSFET©»*B«jg£^ 
r^3:0T-fe!9, H3 1 kH— «*fcJ4H— «F**ftb 
T^©l¥bV>IfiW(4©lBSb, C^T*(4SftSgP^(CoV^ 
T©^ai^So 

[0 15 2] -Tfttot), ^©MOSFETit ±13^56 
OB£EMOH±*BS*CDtftot, R<*W(c(403 

2cavr«t5c, #psa3i^si4, 1 

(3, m?±*>^e>^TpMa3i^S 1 4, 16*«D1 

«tt>*fiv^*^ur«is**f 7 (resu 



^13^09-191109 



13 v-y 



RF) 9 3^§xT^^o 

[0153] zcD&otzmf&tLTt)^ mscommmt 
mm<D$)$k*m2> - k#-c s s. 
[0154] (sio (Dmrnomm) mz, #$bje©8 

1 0®fttt®J£ttC:ffi£MO S FE T^o^TS^f 

5 o 

[0 15 5] H3 3ttC©MOSFET©»*«|Jft*3S 
■r*ISCBI"Ca«K HlfcH-»»CttH-«FttftU 

B&U ££T-(4^ftS^#k:o^T©^£^So 
[0 15 6] ^ftfctu C0MOSFETIt 81©^ 

#*«stu iojK?»«»©paia*i 1 4 a, 1 

6 a#* h7^f rgpx(i^ y^a.«B*«5H«pJ:d t» 
[0 15 7] fct, ^CDAdttftSflliitlctJxtt, p 

«^©pM*I&^Jil 4 a, 16a##»tt*tLt 
ttfil±ft BSC! 

[0158] (811 ©*8E©ffi^) #I£W©8 

1 l©Hflli<D}KfflK:«SMOSFETK:ov^KWr 

S o 

[0 15 9] g|3 4J4C©MOSFE T©i««^£^ 
■T^SCHT-fet), B3 3k|fl-»#fctt^-«Hi*ttL 
T*©i¥LV^i&l8tt@»&U £CT*(4i§ftsa5#£o^ 
T©»aS^3 0 

[0 16 0] -?tet>*>. C1CDMO SFETIi N 810© 

?>ytiS»*iIl:Tpfi8a*il 4a, 16b 
XolZ, pMS?i^H14a, 1 6 a^flfflgttfcft* 

[0 16 1] ^t, £©J:5fc»«#l£fc:«ktitt, p 

x., pllji^iM, 1 6 fc*:^©Tf, 
pMffi&,frJfl4, 16©7^^;^->ofiI^t4 

[0162] *fc, 1 2 ®^©J£ffiCffi& 

M0SFETICOV>TP^t^) 0 

[0163] El 3 5 ttdCDMO S F E T©*8/#£1fl3;tfJ 
£^-f»T®ElT-fc Ox S3 6 JiCCDMO S F E TGD^PBB 
0T-fcSo -©MOSFET<4, *« 1 0 l±tn- S 
Jl (Xlip- MM) 10 2tfff^^ n- SI102 
±fc^«*«S (K-Xl) #lxl Oi2 C m-2JM±(D 
nSt7^^ hg 1 0 3&M$l%)lZW*J&£tl>Z>o nS^T 
7tyH10 3iIl:(t nS!F W>« 1 0 5#n 



p^sii^jii o 4# b j&jffistiTv* 

So ft£, p35*&*Jl 1 0 4H\ H3 7fcSVr«fc-3 

* b^'T7 p ttfcLT*<fcv>o sfc, p§sa&»jBi 

0 4fc*5ltS F^ htt (3lttXb5^rtt) ©;^-> 
*4, 03 7 (X&EI3 6) hilft^T^fiS^T-fc^W 
[0 16 4] n- 111 0 2aiClipfi^ 

110 6#ngW:7-tey YM 1 0 3 5 

mzmmzti, ps^-^i i o eawicttnfflv-;* 
H07 #an?fl9fc^«*tLTv^a. 

[0 16 5] pi^-711 0 6±MnIV-Xil 

0 7±jc»4v— i o 8#as?wtcjejs**i-cv> 

So nSV-XH0 7±, pI^-XH0 61M 
nS^7^y Mi 1 0 3±fct4BMhH 0 94^lt^ 
-M^l 1 O^^^aa^JBfiE^tlT^So 
[0 16 6] nIl«W>il0 5±iCJ4, SftWlC 1* 

w l l i ifim&^tir^^o 

[0 16 7] ZZX, nlt7^y h«l 0 3 ©MIC 

piia^i i o 4*Mt5ckt«fc t), fajfinttc 

nS*7-fe^M10 3T-«±^W«l«*JilJDRllli:«tS 

[0168] (813 CD%ft(DM) *%BJ3©8 

1 3©il©ill:i5M0 S FE TlCo^Ti^-T 

So 

[0169] El 3 8iiC©MOSFET©M?:Sti 
5£0T*ft!K H3 5 kH— »^CttB— «F*tf*bT* 

[0 17 0] rftfc>*>. ^©MOSFETIt 812© 
piiMIl 0 4lzftz_X, nSm^b 

no3iii:s psv-^i i o 6<Dm$tmm<Dm 
**-ea*?wt:»flR*nfcpfflaia*»i 1 2*txt 

V>So 

[0 17 1] p£!S&*J|l 1 214, nit7 

t^MlO 3±fc^JG££jh,fcv;**£R I E^f t) 

M/>f*^l/tpI© K— 71> h£ nl^7ty bJl 
1 0 3OTn- 102C F — bTV^U ^X^£f& 
St^Ci^a t)ff^RJtgT*feSo ft*, nlt7t^ 
Ml 0 3aiCn- 111 0 2£T-SiJitir£^£©b 

i/>*-*»j*U c©M/>f-|:pi^I4iMT 
[0 17 2] C©i-5ft«fiEi:bT*x 81 2 ©§156© 

mm t ra«©»** » 

[0 17 3] (81 4©^ag©Jgffi) ifcfc, *«W©8 
1 4©^J6©ff2ffiC«&MO S FETCovvtBilflf 

So 

[0.174] H3 9(i^CDMOSFET(Z)M*^t« 
SStfeSo C©M0SFET14. SOI (Silicon-On 



» 
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-Insulator) ««£«V^t>©T** t> > 1 2 1 ±£ 
i&^S^I 1 2 2MS i©nS^7ty hjf 1 2 3 

[0 17 5] nit7-fev hill 2 3(iK— Xltfl x 

1 Oi2 C m-2iU±T*fe t), SStpI^^Il 2 4S 
tfnSSKlz-f >Jfl 2 SVMIRtQKL&lttetls P^- 
*jf 1 2 4iiSHl:nSV^l 1 2 6#S«W£}&$ 
^Wv^o nSt7tyH12 3it pM^ 
-*Jf 1 2 4i:nSKH>l 1 2 5 fc©BSGDaSfl»6 
S&aflMMtl 2 2titSpiIMll 2 7#«* 
KR I E tJ;SA^ttT-aiRWK:^**iT^So 

[0 17 6] pi^-XH2 4±OTniV-7ll 

2 6±£fci;v— xnmi 2 8 #3lRlfl£ff2J&£nTV> 
So 1 2 6± N pSf*— 1 2 4±M 
nSt7-by hHl 2 3±Ctta<bMl 2 9 4^bT^ 

[0 177] nlKK>I12 5±^{±, H 

w >mmi 3 lifiBi&stix^&o 

[0 17 8] £©£5&«JGi£fcbT*N mi 2M11 

[0179] (»15 CDXffiCDJBffi) *$&w<Dm 
1 5©*flli©ffJlB«C«SMOSFETk:ot>TBiW'r 

& o 

[0 1 8 0] 0 4 0tt^©MOSFET©iJ«*fxt« 
5$0T*fc*K H4 1J4H4 0©XLVI-XLVH»$5ffi»fffiH 

[0 18 1] -?ttt>*>, ^©MOSFETIt mi 2(D 

nmvwtffiommi&xjbt), Mxi±©«^gi: 

0MI4 1 IZ^t^olZ., nS*7-feybil0 3 
±. p SSa*l 1 0 4 ±»VnI K l/>f >■ 1 0 5 ± 

izmmm 1 4 1 w&«s*u zommm 1 4 1 awe* 

pSiMi 1 0 4fcgra<fc«5fc::3>** h 7h— 1 

1104 tmzmmTz & -5 £ 4 *®3s«te«ffi 1 4 3 
[0182] c:^, 4*<DmmtZLmMi 4 3&, ^> 

h^— )]/ 1 4 2 £>g£ *) sbSVMB**fU CIGDSfr 

S o 

[0 18 3] SEoT, ^SfiLSfiSl 43CJ:!), >f- h 

mmi 1 o*6cD«E(i©«pfflaa*/ii 04^1 
ia±T-§> to, ^s&meii 4 3tf7>f-;i/p7i/.- 

!K pSa&»JBl 0 4T-cDmi^ 
ft * * (Bit LT MB.® |q]±* El S C £ #T- g S o 
[0184] (116 <D*m<DWm *#B^©!f§ 



14 V-Jf* 



1 6<3[)Hj6ffiCDJi : ^^^^MOSFETtCoV^TK^0>§■r 
[0 18 5] 0 4 2lii©M0SFET©M*^t«' 

SHTfet), 04 oiiisi— ^izitm-n^^^x^ 
(DmL^mw&mm^s zzxizmttz>&&\z^x<D 

[0 18 6] -Tftfct), COMOSFETit SI 5<£> 

RJFET©ffiT£0£*GDT*&oT. Jlftlft^iiEl 4 2 £ 

it^^^ nffl*7-fey bJB 1 0 3|*|CDpSaia^JB 
10 4£«l*U nSUr^-fey bJl 1 0 3±MnSK 

u>r >/i 1 0 5±izmmm 1 4 1 mmzn, z<omu 

*ttfcp»#»aK:<t ?) pssaa^m 4 4 

^ HuiKEitiiCx h«si 1 ofrt>*fmm(D&pm 

M&frm 1 4 4ffiS*g«^S«t-5Kl4*6DpSSlRJi 
1 4 5#JBJ«*ftT^a. 

[0 18 7] ^CT% 4 *<Z) p S&ttJI 1 4 5 HU Buidi 

[0188] tfcoT, m 1 5 CD*»DJ&fR(Z>»*fcifl] 
pJ&ffiii^B 1 4 4*nl^7-by bg 1 0 3±£ 

fl2Ji8L&c:fcfcck!K pSS&aJil 4 4lCJ:£ffii/LR 

JFET*ffiTS*£ So 
[0189] (817 (D^SKCDJBJB) &tc, *3§W©Sg 
1 7©^flli©JBJIIiCfiRSMOSFETlCov>TKB8t* 

& o 

[0190)14 3li^(DMOSFET0M**tS 

sceit-*?)x mi o tm-m>friztem-~n^*tt\sx* 
(Dm^mwizmmis, zzxizmtzz>%&friz-3\,^x<D 

[0 19 1] -T^to^, ^OMO SFETlix 11 2© 
*fiE©^S§(D^«J5gT-fet). SIPOS (Semi-Insul 
ating POlycrystalline Silicon ) ^<Z)ffiJrCJiI£fli^T 
&p3Sffl&*Ji 1 0 4 0«ffi4H5£3"3t>©T?fca o 

[0192] *nmmm\z&2>Mos f e t«\ sip 

[0 19 3] SffcttfcttCCMOSFETtt* 04 3 £ 

^"Tctd^x ni^7-feynio3±, pmm&frm 
i o 4±MniFi/^>n o 5±\zmmmi 4 i# 
j&sistu zcommmi 4 i8ic*pi«a*i 1 0 

CCD&jgffitl 4 l±W-Mil 1 0fr£ KW >m 

mi 1 1 cfqntT*psaa*M 1 0 4*ish^Msm 
aiio, iii*j8««iii:siPOS»i4e 
mmztix^Zo 

[oi94]^t, s i possui 4 6©wr^>aa 



■ 
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i&mz&t), y-vwai 1 o^ vi-ommi 1 1 1 
[0195] (us (D^mmm) mz s *&w<Dm 

1 8CD^HB©JBJ8K:«5MOSFETK:ov^SiB8"r 
[0 19 6] 0 4 4ttCCDMOSFET©*jES4^-r« 

[0 19 7] "TfcfctK CCDMO SFETlix ^125*. 
ttg 1 7(D*(BcD»»©«JB*li«7f»i), SIPOS^ 

M103±, pilMil0 4±»VnfiHW> 
1 1 0 5±fc|ft*K 1 4 1 tf*J«*tU -<Z>*S*iii 1 4 
lIW:§pS8Mi 1 0 4C*racfc5fc=i>** 
h^HH4 2«^ ^©ffilll 4 1 ±Cy — 

^«ai o 8^^> f w 1 1 ^fpjttr^pMa 

a^JB 1 0 4fflSi:-^S[ISfliai 10 8, 111 £gg£-r 
££5£SIPOSSP14 7#^&£ftTV^ 0 

toi98]^oT> s i posse i 4 iom^r^m% 

ffiififci t)> V— 7Sfii 1 0 8 fc F W >«S 1 1 1 

cDP^^mE^^pMa^iii o 4(c^a^n, §pi 
[0199] («i9 (Dmmomm) *»lflCD» 

1 9©^jSfiOJBSB^«SMOSFETlc:ov^KW-r 

[0 2 0 0] 0 4 5HCCMOS FE TCD*JB£*«S;«J 
t3^f»f®ET-feSo CCDMOSFET(±, nIFW 
>jf£ LT£>nMSt£2 0 l±£nl!^-7e2 0 2*5 
JgJffi^ft, nl^~Xl2 0 2|*|lC{;i7 b^>f:r#G>p 
^atii^B2 1 0#J&5S£ftTl^o nSS^— 7 

a 2 o 2(Dmmz^pm^<— xi2 o s^^n-To 

So pS^-712 0 afecttfnS^— 712 0 2f*)£ 
ttu P 58^-712 0 3*RiIU 0 2 

®^*©a?$$T?a-rssi*©*»© hu>?-2 o 4# 
**M,-cy-h«s2 0 6#s«>a»jBjBK*nT^a 0 

[ 0 2 0 1] pS^- 712 0 3cDgHrttC(±M/>^ 

2 0 4©±Sli:gLtn^V-7i2 0 71fiB&$tlT 
U£o pI^-712 0 3:fcJ;tFn§iV — 712 0 7© 

iffi^tcn:/** h?2>£o tv-7««2 0 8#|g#£> 

ftT^So nIM2 0 1C(t n£}^-7«2 

0 2 fcttg*Hft|©*B±£ H U-f >S*&2 0 9 tfiBf&Z 

[ 0 2 0 2] pHM12 1 0<±, 
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[0 2 0 3] $1:, £©«fc5£MOSFET©«sffl*R 

[0 2 0 4] S&»£, ^CDMOSFETCD*>ttJBfco 

[0 2 0 5] V-7li2 0 8£*tLTIEi:fc£ 

SEEtfHl^ >S«i2 0 9{CBJll0^tifcJRffiT% >f-Y 
mM2 0 6 ftiEsUTXZtltztTZo ZLtDV— hftfg 
2 0 6<DJE'U7ZIZ& *) s pi^-X!2 0 3 CD hi/ 
>^2 0 4C»bfcffl»ttnffl©fi<EJitfJ&J«*n-B. 
ct^T. «?#COEfil*IoTnSV-7l2 0 7 
frfenS'*— 7B2 0 2fc«Etu MOSFETtfiitt 

[0 2 0 6] C©MOSFETCD^7tt»:oV^ 

[0 2 0 7] V^S, ^-Mfis2 0 6^0;H77Xii 
MJ^7'Z£tltzttmT\ V— 7««2 0 8fc*f UTIE 

h^smjE^Fi^-f >m®2 o 9 tffljpgFtt&ii-rso 

[0 2 0 8]'CCDfcg, nS^-712 0 2Ttt, pi 
^-712 0 3*>£ F W>««2 0 9^fpJ(tT^^B 
§M/>f2 0 4«jnfcni^-7l2 

[0 2 0 9 ] V-7- FU-T >S«E* S ±#"T 

^^«^pMsa^s2 locattu pmmiL 

^12 1 0tt^>^7;i/— tt*Kfc&oT«te#H^*ft 

asjittpsaa^a2 1 0*6 kw >«S2 0 

9$HCj£#£o Ufc*SoT> nl^-7l 2 0 2fi©t 
[0 2 10] ZZT\ piffiMI2 1 0 £ h U>^2 

0 4 t<D?3(Dmmt, ni^- 712 0 2(D^mvamm 
t*. ei^§&>a©s#^n^-7B2 0 2©m#^ 

[0211] nS^-7|2 0 2rt^pSffiii* 

121 0 cifcfcj; tK ®lCiiS»EE>fb, ffi 

[0212] (120 ©«fflB0^ffi) 046 ti^MBffl© 

!S2 0<Z)^ffi©JBffiic:«s^*#SSB(Z)fl|«*«a;«it: 

kUT©nSa»*2 1 l±Cni^-7|2 1 2#tem 
^tl, nS^-712 1 2rttli7h7>f7tt0pli 
&*12 2 0#mj*£ftT^So ni^-712 

1 2CD*BDtlinSV— 712 1 3 jWfc/jfc £ tvt U S • 

ni^-712 1 2p*g{C( c tpS^-7l2 1 4# 
a»a»?BJ5E^^lTV^S• S^Opl^-712 1 4& 
«aWC»IS*lXT*5t), pi^-Xl2 1 4fcgjbT 
^-7li2 1 5#8tt»&JXTV^ 0 *&nggy-7i 

2 1 3(D«fflfc:ttV-7«fii2 1 6#tftlJ£*lT1^S. 

nMStS2 1 lfctt % nS'^-712 1 2 fcli 



$$g§¥09-191109 



16 



o 

[0 2 1-3]*C, cicD**#«E«©»ff*«w-ra 0 

[0 2 14] V>$, ^-znffi2 1 5#0;W7^?h 

>sei2 1 7tiwip$nfci:'rso ^aMtSBi** 

« : f#ni8V-;XB2 1 3^?)§pi^l2 1 4CD 
■HotnSlHH >Jf 2 1 lfc«E*u m&VMtll 

<5 o 

[0 2 15] d^T% ^— ^SfiS2 1 5£IE;WT*tt 
■ *2 1 2*fcffiX*ft^ pi^I2 140l§ti 

[0216] *m<bmwt<D*7Vim. -r^fct,^ 

2 1 6fc»LTIEfcfcS«fiE#Fl'>f >»B2 1 7 £1? 
SD^Jlfch"^* ^— *m#B2 1 5#ft^>f7;*£ti5 

[ 0 2 1 7 ] S 6 • J* l"( >B«E#±IW- 

sh, S5.a*spsaa^ji2 2 omsi^u zot 

[0 2 18] pSSHi&#B2 2 0fcpI^12 1 4 

^©na^st^ nf^-712 1 2<D^mmmmt ' 

[0 2 19] iiSS^— *B2 1 2rttpiiM 

■ 2 2 0*««*»r*di:C«fc!>, MCXEBEEfb* <£ 

[0 2 2 0] (»21 ©^HCD^Si) 147 tt**8m§0 

^2 i(Dmm<D&miz&z*mfo&u<Dmi&*m&wfc 
7rstmm®x&t), B4efcHH»#cttH-ff**«- 

[0 2 2 1 ] -Tftto*, £©4*#tf*BH:. i2O0* 

2 1 2 (DitC^JT'ltS M/>f 218 
U *CD«B;fi«fcOTSffl:£BfcpS!'<— *B2 1 4 

[0 2 2 2] dtufccfet). -<-^«©2 1 5#i;H7 



[0223] (m 2 2 (Drnmrnm) m ^ s a^m(D 
m2 2<Dmm<Dw^m}cm^m»mm<Dm^m^iz 

>B^bT©nSStg2 2 l±£nSI^— *jg2 2 2*5 
«J«StU nS^12 2 2 h5>r:/tt©p 
SIMi 2 3 0#mmstlX^Z„ Sfe^ nl^-X 
12 2 2 rtfctt; ni^l 2 2 2 <£>3i*CD^£ 

an«d0*R®hv>f 2 2 4^ h^rttcjB 

^tlTt^o H/>f-2 2 4WCttlMW2 2 5t^ 
V^So n^-Xl2 2 2©Iffirtl:it 

^•2 2 4(D±«fc:a-rsj;aiCx niv-^1227^ 

mVlWlzBf&ZtlX^Zo pS^'J vU3>Sfii2 2 6 
*iVnSV-7i2 2 7C»-rS<t5t:v-^*a2 
2 8#ff£j$£ftT^6o 

[0 2 2 4] nS!^-;*B2 2 2Iffi©, M/> 

^2 2 4©iB»f*3fiKU±, b V>^2 2 4 <fc t) < pi 
^1 2 2 3#ffi«^Jffi£nTV>3 0 p^-Xi2 
2 3©^Mi3(i^-xS^2 2 9#ff^£tuTV>£ 0 S 
fc, nMSi2 2 1 nS^-7l 2 2 2 

«<Z>aH±C-KW >«©2 3 l*s?Bjffi*tlTV^o 

[0 2 2 5 ] fcfc, CCD*»*««(0»fftttWrs. 

[0 2 2 6] C£Di?©V-7ti2 2 7 H 
U-f >S«i2 3 1 tHE«ffi3&«B3iP*nfettffi^, 
«H2 2 9M;W7X^tl5i:, jEJL^pS^— ^« 
2 2 3^^ni^-7l2 2 2 fc&ASiT,* "«S 
t!2 2 5 2 7Cfi*ot«l 

V-XI 2 2 7*6nS^-^I2 2 2 *fcffiA*il^ 

4 >BB2 3 1 £[p]A>oTSitft£o ct^Ts ¥*tt&B 
^#iittSS^*So CICDfct, pi^!2 2 3^?) 
IE?L#ffiA£ft&di:fc<fc!>* nMA-^l2 2^fi 

[0 2 2 7] C(0^*««EB©*7ttJBx rttto*^- 
^a®2 2 9#0;W77Xlia^>f7^$ftfettS 
T% V— *«ffi2 2 8fc#UT:Efc&£«E#l*l/-f > 

mes2 3 l^EPJo^tife^-rso 

[0228] nl^-^12 2 2 tpS#U 

^U3>*S2 2 6©ifctt«fi[Mfc«t tU hV>^2 2 
4**>£aBi«£#!K £j£BH±#«*kTa. 
Pl^-7i2 2 a/pfeiHRfCfflSBtflE* 1 *©^ 

2 3 l«Cl*0*^TIfi#»K pI^1SS2 3 2 ifiT 

[0 2 2 9] V-^ • K W >B«£EO±*C 

ttBu fflSB* s Pfflaa»»2 3 oca*L, z.<Dt 
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[0 2 3 0] pS!M12 3 0 i:p^^i2 2 3 
^CD«^*nM^-^)i2 2 2©S|SigfeJS(DE^ffl*« 

^12 2 2«l:piIMI2 3 0?:1tiSmB-rsc^ 

[0 2 3 1 ] «cjb\ SI 2 0 2 2 ©HJEcDJfcffifc: 

4bM^Ttt&p32fflii»J12 2 0 (, 2 3 0) T-#tt£ft 
fcnI^-^12 1 2 (, 2 2 2) pSk<— * 

Jf 2 1 3 (, 2 2 3) £R}girSiiM^~-*»2 1 
2 (, 2 2 2) LMofl&CDnSl^-^JB 2 

1 2 (, 2 2 2) fcJt^T»*4JP< U Mo^S«JE 

*«<-raci:T?, *6k:isatt<b, ^wmft^gi^c 

£#7*83. SfiHu pf^-^12 1 3 (, 2 2 3) 

Vi ^Vs 

#ffiaEEV 2 ##© (10 a) 5£cd £5 C» 6 

itX-S o 

V 2 ^Vs 

<SU V 2 &, pfflMIH, 16^ct!9 (M + 
1) Jf £#SJ£ftfcnM^— *JI 1 3, 15, 17©^ 
nSh'l/>f>ll l^t5nS^7il 3<Z># 

[0 2 3 8] fiU:©ftSWSC"aS^V^T, 

Vs = (BV-Vi -V Z ) / (M-l) 



2 1 2 (, 2 2 2) T?**>ttJBcD»a;*sffi<«lfW$n 
pi^-712 1 3 (, 2 2 3) *6Bttifen 
S^12 1 2 (, 2 2 2) ©#fimjE£{£T£-£T 

[0232] ^tc, d©k&cDpgsaa»B©ft<*:a?jft 

[0 2 3 3 ] mZlZmS*i±miZ±t)^ V-X«ffi2 2*: 
Kl^-f>«ffil 2 fcCDHOIHJBEBVi:, v-^lffi22 
2: f* W 2 i:©Hltil5tfSpSaa»Ji 1 4, 

[0 2 3 4] S^T, &pISffi&#Jl 14, lBCctD 
(M+l)iC»«SftfenI^-^13, 15, 1 
7CDot>^ V-7iffi2'2«T?pI^-^il 8tgt 
£nM^-*Jll 7©^fi-T^SEVi #ftS*n5o 
[0 2 3 5] *fM9fc:tt, {RfctaifiUfe (1) SCtctS 

#ffl«flEVii«fc© (10) scoasic:** 

[ 0 2 3 6 ] 

-(10) 

[0 2 3 7] 

- (10 a) 

^cD^a*£Evs#*© (i i)'scct!>f»e>tia 0 * 

*K CCT**fe£L£Vssb±33 (10) 3;, (1 0a) 
[0 2 3 9] 



[V] 



(11) 



7(Dot>. nS K 1/ >f >« 1 1 CSlt S nl^-^I 1 
3<Z)#S^£mjEET-$>£o 

[0 2 4 1 ] WT\ ttantRC ^amffVi ©nS'* 

(l 2) statf (13) ac^rckdt^fetta. 

[0 2 4 2] 



fit, Vslt PMM114, 18CiD (M + 
1) JiC:^«*tLfcnffl^— ^11 3, 15, 17£>? 
*>> pM^-*/f 1 8WnI (XfcfcpSO KW>Ji 

i lcjR^tgDScv^ (m- i) m<Dnm^<-xm 1 5 

[0 2 4 0] V 2 ttx pSSi&Wil 4, 1 6Cctt) 
(M+ 1) «Cfl«Sft&nffl<*-;*JIl 3, 15, 1- 

Ni < 1. 8 9 7 x 1 Oisx Vi -1-35 [cm-3] (12) 
Wi<l. 1 2 4 7 x 1 OiOxNi -0-85 [cm] —(13) 
*&H«fc % *S1EV 2 (DnM^-zm 1 3tc*5»S 5) StCjaVTctd CWfctl*. 

^*fi»«JSN 2 hJP£W 2 (14) SSitf (1 [0 2 4 3] 

N 2 < 1. 8 9 7 x 1 Oisx V 2 -1-35 [cm-3] -(14) 
W 2 < 1. 1 2 4 7 x 1 0 io x N 2 -0-85 [cm] —(15) 
A (1 5) ii-m?*!)* /P«*W 2 I4* fflBC» 1 5fc*»*^|*fi»«Ns.i:J»*Wsk#*a) (1 

^RTfg-efcoTS; (is) fc#jR*natv^. eyscsv (17) s;£5vr<fc3fc» *>tu£ 0 

[0 2 4 4] i&B*t, MiEVsOni^l [0 2 4 5] 

Ns<l. 8 9 7 xlOisxVs -1.35 [ c m-3] — (16) 

Ws<l. 1 2 4 7 x 1 OioxNs-0-85 [ cm ] -(17) 

^(DlioiZ&nM^-xmi 3, 15, 17£«&* ( 1 7 ) j^tC^r <fc 5 fc&f^fl^TOHHb UTl^O 
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ta. ctte do) st- (17) acsts 

[0 2 4 6] ^GDffiu *»B3H:*©»B*»IBb«c^l8 
[0 2 4 7] 

tuts *7ftm<Dm\z, BJSosff©iijp^Jt«ibT^s 

JI#Sg 1 ^SM*«#:Ji**^ 2 ©iiilip?,! 1 <D 

#tt£?MftiS«T*#£o 
[0 2 4 8] £fc, »*ffl2©*Mt:J:n«, tR*9 1 

[0 2 4 9] R*ffl3(D$8WtC<fcfttt, 

cdps^, wiinmjE©iiip^jt^uT^ji* s ^2#m 

*B£bT*©±#4SP±^a<zye, £©i:S©«#Hfc 
S©g*:«*«8ASei^3£«a)K#ffi«rt)OftfflT^l 

E»T * (ET ft ««7f* a. 

[0 2 5 0] »#ffl4©»IHCJ;fttt* 
^M^^-b«®^^2»m^^-xBftSiib, $ 

*iS©*»*««ft««7? » a c 
[0 2 5 1 ] ^^C, «f*ffl5©»B9lc<tntt. 

a o 

[0 2 5 2] l*8fiOJ8WtJ:tili, £ 2 

1 7is^«^ 3 ©v*m*kB«©»**i*-raiMW* 

[0 2 5 3] »#H7©»IDiCJ;fttt* HaRJS 

3©^{CiDx.s SSSfiffiT-fe-pT^K 3r>ttS§T-©SBE 
fiTT- 1 5M0 S F E T^ffl^SftSI5:IiT- 

IS. 



[0 2 5 4] m$im8(DftWlZ£tltt, S^S3 

©SbHHciP*. fW >*ffi*llC82aMSI!F W >Jf 

Et"$oTti, *>tt»T!«D«E»T*fiT"eS* IG 
[0 2 5 5] ££>C, ffiS:£E9©$8fP3IC«fc*VK* S2# 

[0 2 5 6] M&Sl 0©»IHfc.fcilK, Si© 

mtm2 ©^m«sh©^ct5its^2 mmmm^mco 
mWLMt, ztit>m2mmmn&frmfcn*) (m+d 

MtifijKNi si©i«acst)3av^i3i«M^ 
#^ji©j?^wi &m 2 #sim»ii: <t t> (m 
+ D at:«-aij$nfc^i#s^#i*:g©dt)s ^2 

V 2 &2©£«ffifcS4,j£^Sf51#SS!*gffcJl© 
^S56%jgSN 2 =&S2#mMffla^jlt«tt) (M + 

i) mizfrmzntzm i*ti^fti©H< si© 
^asy c S2©±*ei^f>iinfc (M-i) jifflfgi 

«tI##ftlfflMtlitEVst, (M-l)B© 

s i mmm^mtemco^mvnmmn s (m- i ) m 

[0 2 5 7]$?>C 111*31 1 1 ©SBWCJiftlis V- 
^SSiiKU-f >««Si:©W©i8BEBVi:, V-*W£ 
t FH >«®h©P^tj3ltSS2!»«MS3i^e©)i 
»M4:» C*ie>»2*«ffl«a*»fcJ;») (M+l)» 

-*Jifc»"f S* l&SM¥#<*«©#fi-tam£EVi 

») (M+l) »t^«j$nfcjBi#«S#«M*;Jiod 

«£ev 2 h'vj >mizm?z>m 1 ^ss^^jg© 

=**M&*KN 2 i:, &S2^SSffiji*@tc:«J:») (M + 
1) ■fcfl*3ftfc*l*«S¥*{MkD$'&, S2* 

T.MJkXTYl'-l >i■©^Cgb^V^ (M- 
1) »©S l«ii^»ftioMtatffVs i:, 

(m- i ) s©s i mnm*m<*.m®*My>mmN s 
(m- i) m<Dmimmm*m#-m<7>mzwst<D 
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[0 2 5 8] m&mi 2<DftWlC£tll£s 12i 

«ai7SS««ai3ov^rtL*a)»jiicin*, §S2« 

[ 0 2 5 9] S^t, flt&Rl 3©»BBfciJx«, g!2 

a m * » b at? J: o . t: *# jh* c i&a * *u 

*H 1 733§§]f #11 3 CD^rtt* t H*cD«b*ftilt-a* 

[0 2 6 0] B*ai4©»«CJ:tLa, 
l^SR*ffl3©^-ftifr©»*k:jpi, i 1 iti* 

[0®©fffi#&IKfl8] 

[01] *«?BcD^l©SIJB0JBJIBfc«aMOSFET 
[0 3] BI3H:H*llB©»lBt:*tfaMOSFET©# 
[0 5] H5ttH*IISa)«Rt*»aMOSFETfc« 

*©MOS F E T iiitttM&m+zitto&maM. 

[0 6] B*jKCDJB«t:i3W«^fi«£EVs*ft*^U 
rmjSN s Sfe«XZ)Blo 
[0 7] H*«i©jeRC*»4*irU7 > *JKNs#6iP 

*wsSftstafe»oa. 

[0 8] HHJS©«Rt:j3lJ-5MOS FET©3?<ffi[I]K 
[0 9] H**i(0»RC*B-aMpSFETfc*5»a* 
[010] *»flBfc«4MOSFETfcT31|fcWfcnri6 
[01 1] 01 ltt*»WCDJB2CD*flS©»«t«aM 

0 s f e T(Z)pfflaa*R©«j«*^'r«ia;Ha6vt:ia 

1 t^-rpsaa*R©it*Bio 

[012] *«W©^3©*ag©JBffiK:«5^3y 
[013] *«B8©»4©^«6<Z)JB8i^«a$/3^ 
[014] **B8©*5(D^ffl|CDJBJBt:«a I GBT© 
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[015] 4&H0)B6 0^0»ttCffSIGBT0 
[016] *«W©«7©Hfli<DJBJBJc«S IGBTCD 

[0 17] *»iHt:«a*«M*:*B©JB«*a*ttwr 

afc«)©xg»fa0o 

[018] *»wfc«a**»*«(Z)jBj«*jsftttB)i'r 

£^#)©Xig»rM0 o 

[019] **WC«S*#**«OJKJ«*»ftlSBB-r 

[02 0] *»WK:«a**#«M(Z)JB«*tt*BiS8"r 
£fc#>©xfl$r®0o 

[021] *»wt:«a*##««©jK«*a54Biwr 

[02 2] h^>f rjBtt©pfflSa#R 

[02 3] 6©*JfrM*-->*SVr¥ 

Ho 

[024] *»wicflia^y->jLjBtt©psaaa*jit 

[02 5] *P^:i5^^^aM©pSIMi$ 
ff^"r^fc(ft©v^^y^->5:^-r¥®0o 
[02 6] *«5W^«S N htt®pl8MltM 

[02 7] *P^t:i5@2 6©*»y^ — >£^"T¥ 

ffi0o 

[02 8] f7^7MT*fii^0^ 
[02 9] #»il:«502 8©XJ&/1^ — 

lio 

[0 3 0] *«ffitiS02 2©XXXV-XXXVj»^«>fffi 
0> 

[03 1] *55W©^8©^Jti©JB3§^SMOSFE 
T©*tf««*^*5$EI. 

[03 2] *«BB©^9©l?Jlg©JBffi{C«SMOSFE 
[03 3] *$BWJCD£1 0©^ffi©JBffi£«3MOSF 

e T©»«*ja*^-r«a;ia. 

[03 4] *#P£©fgl l©Xtt©J£HCft&MOSF 

e t *ir*scia« 

[03 5] ^mcDmi 2©*Jfi©JBaBtc:«SMOSF 
ET©»JBR*^-r*SCH. 

[03 6] [Rl^SE©fl5SS^*5(tSMOSFET©5pffl 

0o 

[03 7] raHJB©JBJBt:43lt*MOSFET©iE«R 

[03 8] -fc9m<om 1 3©ftft0J&ttlCfliaMOSF 

[03 9] *2SB£GDg§ 1 4©^JE©JBSBJC«5M0SF 
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[04 0] 1 5©^i60fl5JlSfc«aMOSF 

ET©«****-*5£BI. 

[04 1] n9Effi®^JB£:)3l*SBI4 0<£>XLVI-XLVI«g 
[04 2] #35^0311 6©SUBCDH5JBC«*M0SF 
[04 3] *^^0^ 1 7©*JKCDJBJBK:«4M0SF 

ET©««t*-r*scia. 

[04 4] #»iiB©£l 8©|glifi©JBS8t:«SMOSF 
[04 5] #SS^cDif§ 1 9©*JKCDJB»fc:«aMOSF 
[04 6] *«WCDB2 0©^JECD^SI^S**ft;^ 

[047] *&W(Dm2 i<D^m<DMmiz&2>*&{m 

[04 8] ^9iiDlB2 2<b^0^1BK:fll«4 & «ft4t 

[04 9] «0MOSFET©M4*tHSio 
[0 5 0] a*<OMOSFETfc*«-«*>atti:W£E 

[05 1] «E*0;H*-7 h7>y^^0*«*«St 
fft£^-f»r®0o 

[0 5 2] fie*©IQBT<0««t*aWt:3Sr»flB 



[05 3] ^OMOSFETOTI GBTfc*5JtS* 

1 1 , 3 1, 61, 67, 68, 201, 211, 22 
1 -niSffi 

12, 42, 111, 131, 209, 217, 231 

13, 15, 17, 3 2, 3 2i-3 2 3 , 34, 4 
4, 44i-44 4 , 46, 62, 66, 202, 21 

2 , 2 2 

14, 14a, 16, 16a, 3 3, 3 3i— 3 33 , 
45, 45i-45 4 , 104, 112, 127, 14 
4 , 2 10, 2 3 O — pSSSfc-WB 

1 8, 4 8, 1 0 6, 1 2 4, 2 0 3 , 2 1 
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2 0, 5 0-S iM 
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